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s = S(.Z) (1)
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o s 1 SeAE kG 2 ad ] 1Q AN Al A

fexgy N OR 2 T 1Q TV—@I,F‘\UB&F
PN ARAT I U ] AT 5

z = (uu,diag{ H| + vy diag{H"})s
+ (u,v,diag{ H} + v u diag| H*} st +w
(2)
Horpig 54 LNF -
X* = [ X7 (DX(N) X" (N2 +2)
X' (N2 +1)--X"(2)]" (3)

o F v, R RS AR, w, B v,
AFBSH, E ST
w, = cos(0,/2) + ja,sin(6,/2)

v, = o,cos(0,/2) — jsin(6,/2) (4)
u, = cos(0./2) + jo,sin(0,/2)
v, = a,cos(6./2) —jsin(6,/2) (5)

Hor 0, Rl oo, S 5 g T I Q 6% F) R S 1 i R 2K
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.,
H i T A0E X
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T v AU I e R A

T SRR T 3 A ARE R T e AR
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S =(c’I+H H,) 'H/z, (11)

Hrh o ZIEMALFRE

2 THmAMHAAMEE E
2.1 THRAMARMEELI
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(a)i=i+1;
(b)n =1;
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(2) BT HE R
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(o) HEEI T AT

(i) gk s, PRES n AT R SR
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(ii) n = n + 1,
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(4) Il = io

R R L 321, (N - 1) /M KA
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Two quasi-ML compensation methods for
OFDM systems with IQ imbalances

Tong Juanjuan* , Shu Feng™ ™ ™ | Li Jun", Yu Shiyao™ , Zhao Junhui ™
( " School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094 )
( ™ National Mobile Communications Research Laboratory, Southeast University, Nanjing 210096 )
(™ School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044 )
(™ Ministerial Key Laboratory of JGMT, Nanjing University of Science and Technology, Nanjing 210094)
Abstract
Based on the study of the problem that for orthogonal frequency division multiplexing (OFDM) systems with
inphase and quadrature (1Q) imbalances, the conventional maximum likelihood ( ML) compensation method has
the higher computational complexity since it adopts exhaustive searching in space of two-dimensional complex vec-
tors, two quasi-ML compensation methods, the 1D vector searching and the 2D vector searching, were proposed
based on the conventional ML compensation method, which reduce the complexity by iterative searching in space of
one or two-dimensional real vectors. The simulation results show that the performance of the proposed quasi-ML
compensation methods outperform the existing compensation methods such as the time-domain least square (LS)
and the frequency-domain LS, and are close to the conventional ML but the computational complexity is obviously
lower than it.
Key words: orthogonal frequency division multiplexing (OFDM) , 1Q imbalances, maximum likelihood ( ML)

algorithm, quasi-ML algorithm, compensation
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